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Elements of Static Strength 



Fig. 10.1 Section dimensions for Design Problem 10.1. 


Hence, the recommended formula from Table 10.2 is 
Scr = 22,500 - 0.574 0^ 

= 22,500 - 0.574 x 79.4 x 79.4 = 18,880 psi (130.2 N/mm 2 ) 

Since the tabulated formulas are given for a factor of safety of 1.8, the critical buckling 
load for the column becomes 

1P C R = 7.88 x 18,880 x ^ = 133,900 lb (595,614 N) ♦ 


CONCEPT OF EULER BUCKLING 

The solution to the primary problem of column buckling was obtained some 200 
years ago [29, 38] by Euler, who first developed the concept of flexural rigidity El, 
although he assumed erroneously that the stiffness varied as the square of the thick¬ 
ness. Examples of the theoretical formulas involved are shown in Table 10.3. The 
table indicates how sensitive the theoretical buckling load is to changes in fixity 
at the supports. Many different cases of columns have been worked out [31] which 
have intermediate fixity at the supports. Those given in Table 10.3 are probably 
more frequently employed in the preliminary analysis. It should be realized, how¬ 
ever, that Euler buckling loads represent the theoretical upper limits of compressive 
loading in the elastic range. For example, referring to the Design Problem 10.1 and 
using the buckling load factor from Table 10.3 corresponding to the pin-jointed con¬ 
dition, the critical buckling load is 370,000 lb. A comprehensive discussion of the 



